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We, Har^y Mackenzie Eidge, of 2, 
Great Winchester Street, London^ 
E.G., 2, and Wo-ltam llicHAiiD 
HoBGKiNaoN, of 89, Shooter's Hill, 
5 London, S.E. 3, both British subjects, do 
hereby declare the nature of this inven- 
tion to be as follows : — 

This invention relates to an improved 
process for renioving colour or odour or 
10 both arising fi-om thR presence of sulphur 
compoands or undesirable unsaturated 
hydrocarbons or both or like impurities 
in oils, more particularly oils of mineral 
origin. 

15 • According to the invention a material 
of a porous nature is used partly on 
account of its physical nature . and 
, _ chemical composition' and partly as a 
means . or medium foi* holding in a con- 
20 veniently £nely divided state an active 
01' activating material. The oil is 
filtered through or otlierwise brought- 
_■ -mto contact, with the j)Grous material. . 

Suitably porous and at the. same 
25 time absorptive or adsorptive material 
is dehydrated or partially" 'dehydrated 
bauxite, and copper or an oxide of copper 
in a suitable aetivatiiig .m'ateriai. ' The . 
bauxite in suitably coarse powder or 
30 granules may be, impregnated with a 
.solution of acetate of copper/ or any 
organic .salt of copper that/ -can be 
desti'oyed^y. heating so as to leave either 
copper oxides or metallic coppei- or both, 
35 - or with an ammonlacal - solution oi copper 
—such as '-euprarnm£iruii:;._.rp^ferabjy, 
.. the impregnation should introduce ^ at " 
least 1 .per cent, of copper and-generaliy 
■ pQi'et. mtp the camming material. After 
40 impregnation^the material is .heated in 
such manner that the copper .conipaiind 
is decomposed leavinj^ .copper oxide, 
copper .-suboxide or" itifetallic copper or. 
any two or more of these mixed;- united 
[Pnce 1/-] ' 



or disseminated in and on the bauxite 45 
or like material. 

Copper oxide or copper suboxide or 
metallic copper in fine powder may be 
mixed by any mechanical means with 
the bauxite, but this method does not 50 
yield the intimate association afforded 
by unpregnation. 

Other materials than bauxite may be 
used as a base for holdmg the copper, 
for instance manganese oxide in -55 
moderately coarse powder , some mag- 
nesium minerals (carbonate, silicate), 
n-on oxide or iron silicate, coarse copper 
oxide prepared from wire or shot copper 
- granulated copper, etc. These materials! 60 
after use as a purifying material, are 
recoverable by drainmg or otherwise 
separating part or all of the adlierent oil 
and then heating or otherwise ti-eating 
m such manner that any orsfanic matter 65 
or carbon is removed and the copper 
material reoxidised. After this it is 
advisable to moisten Math wa^er or slake 
whilst hot or to pass steam over the hot 
material until it cools to a convenient 70 
temperatm-e for re-introduction into the 
apparatus or purifying vessel, providing 
that the temperature be sufficiently high 
to avoid the presence of actual water or 
moisture. 

The temperature .of this reheating 
should . not be high enough to interfere 
.with any water wliich may be combined 
m the- materials -as water of hydration. 

When the. activating material is 80 
copper oxide, -copper suboxide, metallic 
copper-or:-a mixture of any two or more 
of tliese,.it may be used alone. 
-Dated this 4th dav of. March, 1922 

ABELi D^TTiAY,' * 35 
30, .^Southampton Buildings, London 
" ' ' ' W.C. 2. 

Agents for the Applicants. 
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PBOVISIONAL SPECmCATIOlir. 
" - No. 14,424, A. D. 1922: - 

Mproved Process oS Fiml« Oils and the like. 



British sabjecty of 2, Great' Winchester 
Street,. London/: E/C. 2, and William 
KicHAKD HoDGKix\so>5r, a British subject, 
^ Shooters ' Hiil Koad, Londou; 

. b E.-3, do hereby, declare the natuxe of 
this mvention to be as foUow^s : — 
This invention relates to a process of 
...purifyipg oOs. The 6il is treated with 
lU. metallic copper, preferabij in a state of 
more or less fine powder or grains con- 
tammg also a certain amount -of one or 
both of the oxides of copper. 
TK' suitable material ' may be made 

15 -either bv starting .^vith moderately finely 
• divjcled copper metal such as turnings 
oi-;h ings or the like and partially super- 
ficially oxidising "this, oi by starting 
.with a granular, oxide of copper (CuO) 
and^/pai-tialiy reducing this bv- gently 
..heating it in a closed or i)artly . closed 

■ ■ vessel with an insufficient quantity of 

some organic reducing . agent' such as a 

9^- citr ? • or . the ^ammonia 

-5 salt of any Inncl- of organic acid, or of 

- iiycirogen gas or carbon monoxide - or 

- -^ome. other -Imowii reducing agent -in - a 
^ .clean condition; :the product in the latter 
' ynW^ "It "^"^^^.^ of .oxide ■ of copper 

<50 -:(GuO) as the basis on >hich is a laver 
.... more or less thin of cuprous oxide fGuIof 
: .anl metallic copper.; - The. metal being^ 

- S V sometimes crystaUme is 

■ attached to the basis of oxide. ' 

35 ..This material is. -used either- "as a 



du-ect fiitermg medium or for agitation 
with the oil in a suitable vessel. Aftei- 
this treatment; whicL tends to remove • 
sulphur compounds m the first place, the 
oil may.be filtered through" or otherwise 40 
treated with bauxite or any other of the 
materials usually used -for the purpose 
. yi. the-ordim:u7 way.^ As another, method ' 
there may -be' added-: to: the metallic - 
copper -and the oxides of copper a small 45 
amount, say 5 yer cent, of one of :the 
sub-hahdes- of coppe);, -for instance, and 
by preference, the sub-chloride" Cu o CL 
may be incorporated therey/ith .whereby 
the treatment- ^ath bauxite, above men^ ' 50 
Cloned, may be avoided. " ' - 

The. sub-chloride of copper may be 
prepai-ed in .any known- nianner and 
added to the mixtui^e of copper ^and its 
oxides, or it may be - formed by usina - 55 
salammoniac as the reducing agent fo? 
tiie copper oxide, whereby a small suit- 
able ainounfc of Cuo O^, is formed and 
. disseminated through the mass- of the ^ 
materiaL . . - : . " ' 60 

Preferably, a suitable amoimt of / an ^ ~ 
organic - reducing agent should be' used 
together with the ^al-ammoniae to ensm^e 
the-presence of sufficient metallic copper 

i he- material . can be regenerated by • 6^ - 
any smtabie method.- : - " . ' 

Dated this 22nd -day; of May, 19224^^^--^' 
. ".ABEIi'&TLM^y/ ■ . 

'-■ Agents f 01% the AppKcairts/-- v ■ 
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No. 14,425, A:l>: .1922^ . 
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Mprovedl^rbcess Of Porifsiag Oils :md Materials there^^ 



^^^^i .MACin.INZIE ElDGE, a 

- British subject; of 2,. Great Winchester 
. Street, I^ndon. -:E.C. "2, and\ yWiLLiAsi 
-iiicHARD-Hp^^^ a British subject, 

75 --q ^r -F^- B6ad,-._.L6ndon; 

b.B. 3, do hereby. 4^c]arrthe. nature of 
, . this, invention -to. be as^ollows; ._ 



pieces or- particles thereof are coited by ' 
or mixed with finely^ divided copper such " 
as is; produced: by tEe '-reduction of an ' 
oxide or- other compound^^of ' the metal' 90-^ 
to_the metallic , state-:, by mean&- of sonie -."- - 
_ reducmg: agent as a hydrocarbon. Hydro': 

* . This invention ''rSqtTr'fl^ ^^-^V animonia compound -of an- /organic - 

80 «,mpbuiids-.;of.-.carboa aad iy^^eTi^ " S f^t^^ " " 
•; • have in uSleSSr^^ 5 ••••S-^- ■^''^^^ '^'i^^ ^dhk^'iS.it'^a M^X. ^ ; 

• fcKa^efor. . The m^^t^rid is fi ° 

85:..copp.er. ii^-' k ,^uTaV or ■ b^S^^ .^ 
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proporwon (like 20. per cent.) of the ' 
oxides of copper Cii.O and CuO-may also 
be present but so that , the main bulk 
of .the mixture be the metal. The oil to 
be treated is eifelier ^agitalted with or 
filtered tlii-ough the cupriferous material 
for suoh time or at such rate as is essen- 
tial for the purpose. 
After use the" material may ' be 



recovered and used again with little or 
no- impaument or loss and where sulphur 
lias been reraoved from a substance the 
sulphur may be recovered by some known 
metnod. 

. Dated this 22nd day of May, 1922. 

ABEL & nm.4.Y, 
Agents for the Applicants. 
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PROVISIONAL SPECmCATIOJSf. 
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Improved Process for. Purifying Oils or the like. 
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We mSB.Y iVlACSEfZIE- ElDGE, a 

British subject, of 2, Great ■ Winchester 
Street, London, B.C. 2; and William 
i Hodgkkson; -a British subject, 

h.-ii. 3, do hereby declare the nature of 
this indention to be as follows:^ 

This invention relates to -a' process of. 
purifying oUs or' the lite, more partiou- 
^rly for remoriag sulphur therefrom. 
The oil 111 the form of liquid or vapour 
IS brought, mto intimate contact with 
material consisting of or carrying one 
or both of . the metals zinc or cadmium 
or of oxides , or- salts of these metals, or' 
less efficiently, consisting of or carry-' 



mg iron or an oxide or a salt thereof. 

rhe material. is more active if it con- 
tain or consist of a mixture of the metal 
and Its oxide. The amount of oxide 
mixed with the metal need not be lar« 
indeed m most cases the amount of oxide 
which IS produced and carried on the 
si^face of the motal. by oxidation, 
suinoesi 

. The material' acts more rapidly if it 
is^ previously dried so as to remove 
adherent or. adsorbed watei-. 

.Dated this 26th day of June, 1922. - ■ 

. ABEL & IMRAY, 
Agents for the Applicants. 
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COMPLETE SPECOIGATIGn! 

Improved Process.ior-Pnrii^g Oils and the like 

-m: BiSL:sSS-:^?tf^^^^^ °* of the metals in 

. Street, London/ E G 2 Ld W^TTAM then- oxides ;/ greatly 

of 89, Shooter.-s Hill . Boad -London' ^^^J"'*^?^ ^/>>^d tiiat a chloride of the 

o5 ■ this^ uwention .and ■ in what maumf-r tl.P aZ -f 

same Js to be performed,.. to hsT^- .^^^^ ^.^IT^-^'- oil, 

.larly-jdescnbed and ascertained in and 

by the following, statement: — 
The pui-ificatioh of oils by means - of 
bO metals, metal- oxides ' or" 'metal, salts 
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particularly . mineral oil, in the form of 85 
liquid or vapour is brought into intimate 
contact with material consisting of or 
oarrymg one or' more of the : metals 
copper, zmc, cadmium or non, together 



95 



mcluding chlorides, particulariy su^ as -wrth o.f°°' ''^'^^or iron, together 

by their afBnity for' sulphur t^nd to -S.nlV f^^i?™ °' ^^i<ies or 

- • .J:emove- this constituent and ^o sSphS ° ^""''^ J^f^^'' ^''^^i^^" 

- compound.^^has been recon^endeTl^ - Sper ^^^0^.^''^ ? ' °^ 

65 many inventors.- Nevertheless suoh 1 IM^! ■ °0PPer or a 

pui-ification is not practised - . °' '''^^^^^^''^sveomy ..the snh- 

. investigating^ thiv'we.nf p^^^ ^Tlfrfj'^^-. -. 

cation we .bavV.fed-tli^-ori-SZ^ °^-<ie or halide need . 

.70 SSl-S?'.c^td'^SfS.-,^J^ the.purpose.may 

active^ioi^he piu=pok but ^his activi? ■ Se'.^se ol '^nS^^ '^ "^^ 

..IS pracncal^-aijsent iii- the absence- of W .f^l^ii • u ^^f oxide., by more or 100 
an oxide of the metal. - FSstanee ?^'l'"P^/:>^"y ''^d.^cmg the oxide. 
copper, .free W^.thfeHHin'^f cS ^ is ^5'.^'*^^^. 9"*°% if it 

V5- oxide which is^ normal to the c^mmS ' " ?dhS° ""^^ ^l^^. so as to remove 
metal has but little - y^lue in ITS- .^"^f^^-^* "^^^I^f ■^^'^'^t nioisti^e. 
tion m.^uestion.. ^ThiV/discovei^.iett; - M^^^^^^ 
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^hich case it must be in . suitable coa- 
ditioa as to. its state .of subdivision or 
porosity as- wiJl be weU understood. Or 
L-"^. ^ or' less finely 

subdivided state may be agitated" witK 
the liquid oil m a suitable vessel. 

When the vapour is to be treated, it 
may be passed through a column or layer 
of the materia! in suitable state of sub- 
division. Alternativelv 'the material 
may be placed between two vertical per- 
forated plates or wire gauze and the ' 

inventiol°-"'°" ^^''^^ '''"^^^'^^^ '"^^ 
Example 1. 
Copper turnings or filings are heated 

of ff fTi-"''?"*^^ ^'^^^ f^'" access of air, 
SO that . they become part:iaUy coated with 
■ CuO or CugO or both. Before it has 
had an oppoi-tumty of acquking super- 
ficial moisture from the aiLosphere, the 
the^oV'f 'i''"^^ ^ ^'"^ containing 
agitated. The proportion of copper to 
oil depends on the nature of the^^ latter- 
m the ease of a shale oil high in sulphu^ 
the pat-tially;. oxidised coppir may con 

orthe^i, P'^'- ''^"•^ °^ -St 

P«iv ; Tlie. proportion is, however, 
easilv deteimmed bv a small <!,..l1« 
experiment and if excess of the -co^i 

of a further charge of oil. The content " 
Uol lf T""^ f agitated . imta a test per- 
son of the oil shows, the desired deLe 

sulphm- content or other test. The oi^ 

- Example 2. 

Gr^iulated copper oxide is aently 
heated m a closed or partlv closed vessel 
wrtj any suitable reducing agent fee 
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c*o uijt! .oasis, on Wiiich 

■ cqpper. This material, is used in the 
. inanner deseribed in Example 1 

ExtMPTJS 3-. "•- 

hef/p? 1?^ copper.,-, oride. is gently 
heated with, about 10 ver np-nt lT-I 
•--ft of sal-ammoniac ?nd-5 pcrl^?- 

the oil to .be .purified ia passed^s often -L' . 



may be neoessaiy to produce the required 
degi-ee of purification. . 
Example 4. 
Granulated copper oxide is completely 
•educed at the lowest practical • tempera^ 
ture mid is mixed m- a revolving drum 
with . 5-10 per cen*. of its weigh? S 
cuprous chloride made in anv. knov^ 
manner. The mixture- iR dried'at a teS^ 
pemt-.re aboiit 100° C. and used as 
described m Example S 

Means are known for obtainmg the 
materials ..used according to this inven- 
tion m a state distributed over the sm- 

and the like, and may be applied for 
obtaming materials suitable for purify- 
ing oils m accordance with this 
mvention. 

For example, dehydrated or partially 
dehydrated bauxite in suitably ^ coarse 
powders^or granules is impregnated with 
a solutiou-.of acetate of copper, of,- sav, 
0 per cent, sti-ength and is then heated 
to leave a mixture of copper - and its 
oxides m the bau-xite. . . «s 
It is not essential that the bauxite, 
punuce or the like should carrj- the met^i 

°^i,'f °/ T''"^*"*'" °* *^^ese in the 
sense that it has been impregnated; 
where It is desirable it may mere^ con- 
tam the metal and oxide or halide or 
miirture p these, being prepared by a 
simple mixmg operation. ^ 

PartiQuIariy described and 
ascertained the nature of our said inven- 
tion and m what mimner- the same is to 
clairS'Z!' ^-l.deplare that .what._:^ 

lili'"^ Pl'?''^f^°f"P'''^''^'iQg oils, or- the 
like, particularly.^ of remdving sulphur 
herefi-om, whicl. . consists in" 

into intimate -contact .w-ith a material 
cor^isting -'-ofi-'- eariying- or contSr 
both one or more of the metals copper, 
zmc cadmium^or iron and an . oxide o^ 
a hahde, or both, of the metal- or metals. 
. A processes refen-ed to in Claim 1, 

chloride or other halide or oxvbalider ■ ' - 

6. A process as refen-ed-lo-fri "Claim 1 - 
whereip the material- is- made b-v^partiali; 
Jigducrngjiopper oxide ■ . - .^^'r- ' ^ ■ " 

""^^^"^^^ to in Claims- 1 
M*^3i^erem-them«teri«a-. is-made^by 
partially reducing--^ ;an,d pai^ialH 
ehlorinatmg copper-oxide. 

Dated^thii 4th day of .September. 1922' 
.. . . • ABEt-&--BfRAY. • •' 
■ ^9"^- the Applicants. 
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